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A Catheter with Body Locking into Cannula Hub 



Field of the Invention 

This invention relates to fine bore catheter and to a system for 
inserting a fine bore catheter into a vein. 
5 Background of the Invention 

As used in this specification and in the appended claims, the term 
fine bore catheter tube means a catheter tube having an outside diameter of 
less than 2.0mm and an internal bore of less than 1.5mm. Similarly fine 
bore catheter means a catheter having a fine bore catheter tube. 
10 Fine-bore silicone catheters allow long term phlebitis (inflammation) 

free infusion of intravenous nutrition into peripheral veins such as leg and 
arm veins. They also create less trauma to a patent's body tissue than a 
larger bore catheter and have a wider range of applications than a larger bore 
catheter. Such a fine-bore catheter can be as effective as a larger bore 
15 catheter centrally placed in a main vein in the torso or chest of a patient 

such as infraclavicular sub clavian or jugular vein. Placing a larger catheter 
in a main vein has inherent risks: in particular sepsis and thrombosis can 
occur. Dedicated specialised support teams are required to monitor patients 
subjected to central venous cannulation yet the risks persist. However. 
20 because of the problems associated with introducing fine bore catheters into 
peripheral veins, central venous cannulation. despite the potentially life 
threatening risks, remains the current method of choice for administration of 
intravenous nutrition. 

The current method of placing catheters in peripheral veins requires 
25 taxing hand to eye coordination and uses risky "catheter through needle" 
techniques with which it is possible to cut the catheter tube on the needle 
being used to introduce the catheter in a peripheral vein and thus requires 
specially trained personnel. Hence central venous cannulation despite the 
potential life threatening risks remains the current method of choice for 
30 administration of intravenous nutrition. 

The present invention seeks to provide an improved system for the 
insertion of very fine catheters into veins, particularly peripheral veins . 
Summary of the Invention 

According to the present invention there is provided a system for 
35 introducing a fine bore catheter into a vein including:- 
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a cannula unit comprising an elongate tubular sheath, the sheath 
defining a distal end and a proximal end. the cannula unit further 
composing a hub enclosing the proximal end of the sheath, the cannula unit 
being adapted to receive an introducing needle for introducing the distal end 
of the sheath of the cannula into a vein; and 

a catheter unit, the catheter unit having a distal end and a proximal 
end. a body portion located at the proximal end of the catheter unit, and a 
catheter tube extending from the body portion to the distal end of the 
catheter unit characterised in that the catheter tube is a fine bore catheter 
tube, m that the hub of the cannula unit defines guide means adapted to 
recede and guide the distal end of the catheter tube into the proximal end of 
he cannula sheath so that the catheter tube can be guided into and then fed 
along the sheath, and in that the hub of the cannula is adapted to receive 
and enclose at least a portion of the body of the catheter in a locking 

Z U TT\ SUbSta " tiaI, y P"v»* catheter body moving relative 
to the hub of the cannula unit. 

Conveniently the proximal end of the catheter defines a luer lock or 

2" 7; S , f ° r a " aChiUS Pr ° Ximal e » d ° f *■ -theter to a svringe or 
other fluid delivery device. " 

H is preferred tha, the bore of the lumen of the catheter is of constant 

b o" r0 ' U r PrOX,mal t0 the dlStal e " d Thls reduces ^e risk of 
blood products clotting the bore of the lumen 

0 B„ lm " eXtemal d ' ame,er ° f ^catheter is between 

o.Bnim and 1.2 mm. 

The internal bore of the catheter mav be 0.3 to 0.8 mm 
It is preferred that the system includes a introducing needle for 
.nsernon into the cannula for piercing a vein. The needle comprises a 
needle having a distal end adapted to pierce a vein and the proximal end of 
the needle is mounted in a hollow hub. 

Dm* y he ; nVen , ti0n aIS0 P ,0vides a "theter unit, having a distal end and a 
proxunal end. including a body portion located at the proximal end of the 
catheter unit, and a catheter tube extending from the body portion to the 
d-stal end of the catheter unit characterised in that the catheter tube is a fine 
bore catheter tube, and in that at least a portion of the bodv of the catheter is 
adapted to be received and enclosed in the hub of a cannula in a locking 
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arrangement which substantially prevents the catheter body moving relative 
to the hub of the cannula unit. 

The invention also provides a cannula unit for use in conjunction 
with the catheter as described above comprising an elongate tubular sheath. 
5 the sheath defining a distal end and a proximal end, the cannula unit further 
comprising a hub enclosing the proximal end of the sheath, the cannula unit 
being adapted to receive an introducing needle for introducing the distal end 
of the sheath of the cannula into a vein; and characterised in that the hub of 
the cannula unit defines guide means adapted to receive and guide the distal 
10 end of a catheter tube into the proximal end of the cannula sheath so that 
the catheter tube can be guided into and then fed along the sheath, and in 
that the hub of the cannula is adapted to receive and enclose at least a 
portion of the body of the catheter in a locking arrangement which 
substantially prevents the catheter body moving relative to the hub of the 
15 cannula unit. 

Although the present invention is particularly suited to use with fine 
bore catheters, the structure of the system can also be used with large bore 
diameter catheters . Thus the present invention also provides a system for 
introducing a catheter into a vein including:- 
20 a cannula unit comprising an elongate tubular sheath, the sheath 

defining a distal end and a proximal end. the cannula unit further 
comprising a hub enclosing the proximal end of the sheath, the cannula unit 
being adapted to receive an introducing needle for introducing the distal end 
of the sheath of the cannula into a vein: and 
25 a catheter unit, the catheter unit having a distal end and a proximal 

end. a body portion located at the proximal end of the catheter unit, and a 
catheter tube extending from the body portion to the distal end of the 
catheter unit characterised in that the hub of the cannula unit defines guide 
means adapted to receive and guide the distal end of the catheter tube into 
30 the proximal end of the cannula sheath so that the catheter tube can be 

guided into and then fed along the sheam. and in that the hub of the cannula 
is adapted to receive and enclose at least a portion of the body of the 
catheter in a locking arrangement which substantially prevents the catheter 
body moving relative to the hub of the cannula unit. 
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Brief Description of the Drawings 

The invention will now be described by way of example onlv and 
with reference to the accompanying drawings in which: 

Figure 1 is a schematic drawing of an introducing needle unit: 
Figure 2 is a schematic drawing of a cannula unit; 
Figure 3 is a schematic drawing of a catheter unit: 
Figure 4 is a guide wire: 

Figure 5 is a perspective drawing of an introducer needle unit, 
a cannula, and catheter partially inserted into that cannula: 
Figure 6 is a plan view of the needle unit shown in Figure 5; 
Figure 7 is a sectional view on line VII of Figure 6; 
Figure 8 is a plan view of the cannula shown in Figure 5; 
Figure 9 is a side elevation of the cannula shown in Figures 5 and 8: 
Figure 10 is a sectional view on line X - X shown in Figure 9; 
Figure 11 is a sectional view on line XI - XI shown in Figure 8: 
Figure 12 is a plan view of the catheter shown in Figure 5; 
Figure 13 is a sectional view on line XIII - XIII of Figure 12: 
Figure 14 is a side elevation of the catheter shown in Figure 12: 
Figure 15 is a front view of the catheter shown in Figure 12: and 
Figure 16 is a sectional view on lines XVI - XVI shown in Figure 15 
Specific Description of the Best Method for Performing the Invention 

Referring to the drawings, the principle of operation of the present 
invention will be described with reference to Figures 1 to 4. 

Figure l shows an introducing needle unit, or trocar. 10. The needle 
unit includes a stainless steel needle 11 having a distal end 12 defining a 
bevel portion which is adapted to pierce a vein or the like. The other or 
proximal end. 13 of the needle is embedded in a hub 14. The hub 14 is 
rotationally symmetrical about the longitudinal axis defined bv the needle 
11 and includes a clear flash back chamber 16. The proximal end 17 of the 
needle unit is open but is adapted to receive a breathing filter or stopper if 
required. The distal end 18 of the hub is semi ellipsoid in shape. 

Figure 2 shows an introducing cannula unit 20. The cannula unit 
•"eludes an elongate sheath, or tube 21 having an annular cross section and 
defining a cylindrical bore 22. The cannula unit has a proximal end 20A and 
a distal end 20B. The tube 21 is embedded in a hub 24. The hub is 
generally rotationally symmetrical about a longitudinal axis defined bv the 
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elongate tube 21. From the proximal end 20A the hub defines a main body 
portion 26 which is cylindrical, a conical portion 28 which tapers towards to 
a further cylindrical portion 30 which is substantially narrower than the 
main body portion 26 and has a slightly larger diameter than the outside 
5 diameter of the elongate tube. 

Two diametrically opposed planar wings 31A, 31B extend outwards 
from the main body portion 26 in a plane parallel to and passing through the 
longitudinal axis defined by the tube 21. 

As is shown in phantom (i.e. in broken lines) at the proximal end 
10 20A of the cannula unit, the hub defines a cavity 32 which is in the shape of 
a truncated ellipsoid. The proximal or open end 33 of the cavity is of a 
reduced diameter compared with the maximum diameter of the ellipsoid. 
The narrower end of the cavity 34. being the end distal from the proximal 
end of the cannula tapers gradually to define a bore which is the same 
15 diameter as the bore 22 of the tube. The tube 21 extends into the hub as far 
as that end 34 of the cavity. 

The hub is made of a plastics material and thus is deformable 
The ellipsoid cavity is dimensioned so that the distal end 18 of the 
hub of the needle unit will securely locate in the cavity, with some 
20 deformation of the hub. 

The length of the tube 21 is such that if the needle unit is inserted 
through the tube 21 with the distal portion 18 of the hub located in the 
cavity 32. the distal end or bevel portion 12 of the needle will just protrude 
from the distal end 20B of the tube 21. 
25 Figure 3 shows a fine bore catheter 50 and Figure 4 shows a guide 

wire 80 for use with that catheter 50. 

The catheter has a proximal end 50A and a distal end SOB. 
At the proximal end 50A of the catheter, there is a luer lock 51 to 
enable the proximal end 50A of the catheter to be connected to a syringe, or 
30 the like. From the luer lock to the distal end of the catheter, the catheter 

body comprises a first cylindrical portion 52 which is stepped out to the base 
of a truncated conical section 54. which tapers to a further cylindrical 
portion 56 followed by a generally ellipsoid protrusion or plug 58. A fine 
bore silicone catheter tube 53 having an external diameter of l.lnun and an 
15 internal bore of diameter 0.8mm extends from the junction of the conical 
portion 54 and the cylindrical portion 56 of the catheter body through the 
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ellrpsotd porton 58 and extend, beyond that ellipsoid portron. The ,otal 
length of the fine bore catheter tnb. is approximately ,50mm 

fn use. the introducing needle unit ,0 shown in figure lis fitted i„, 

i X » r 8 Tr" u "" 20 wi,h - m » M »— « "« » . - h 

.r , , . ' V l0Ca ' e ' he " eedle Un " lhe ""inula unit. The distal 
end u o f 0. needle .1 protrudes jus, beyond me distal end 20B of he 
elongate tube „ of the introducing cannula unit. The needle can then be 
at , "Z" T h " ^ MnnU ' a ""° 3 "in of a 

-cited to the JnlZni! """"""" ""^ 

enables " "!" d ° Cki " S d6ViCe " ""'^ »" **> ">« cav.lv 
nabl lhe ca „ nu , a a „ d , he calhe(er (o ^ V 

i o b^;;; 8 :;'? ,,d 3 ■? - ,h * — * ™, - Ji 

which co 1 o 6 Ca ' he,er """ re ' a " ve to ,he """"la unit 

•tab could occur „ the cannula and catheter were separately taped to the 

silicone 2e ^ZTrl ■T"' in '° ' "° P ° r "° n ° f "* te b °'= 
te tube a exposed. This ehmtnates the possibility of the tube kinkine 

°»<* ">e catheter is properly inserted and fixed to a patients .T 
gu.de w,re , s removed and the luer lock 5, can be connected to a 
auttable tntravenous feeding mechanism. 

embod, F ' 8U , re ! V 16 Sh ° W WW «° °'her view, of a second 

he 7 PreSem inVe ""°" Wh ' Ch ~ - «» — P-.ciple 

t„ of h "' eSCnbed "' relaU0 " '° 1 * < "»"°»oh «« 

des.gn of the components is different. 
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Figure 5 to 7 show a second embodiment of an introducing needle 
unit 100. The needle unit has a proximal end 100A and a distal end 100B. 
From the proximal end 100A of the needle unit the hub defines a main body 
portion 102 which is generally cylindrical but which is contoured with a 
5 series of circumferentially extending ribs 103. a conical portion 104 and an 
enlarged bulbous portion 106 which is generally ellipsoid. The proximal end 
of the cylindrical body portion defines a central bore 108 which is a standard 
luer taper. The bore can accept a breathing filter or stopper. As can be seen 
from Figure 6 the needle extends from the distal end of the needle unit into 
10 the body of the hub as far as the junction between the conical portion and 
the cylindrical portion. 

The needle is approximately 51mm long and is made of surgical 
stainless steel. The hub of the needle unit is made from polycarbonate and 
is formed around the needle in a mould to manufacture the introducing 
15 needle unit 100. 

Figures 9 to 12 show introducing a cannula unit 120 in more detail. 
The cannula has a proximal end 120A and a distal end 120B. It comprises a 
elongate sheath or tube 121 defining a cylindrical bore 122. and a hub 
portion generally indicated at 124. From the proximal end 120A the hub 
20 defines a generally bell shaped portion 126 followed by a generally 

cylindrical portion 128 from which extend two flat wing portions 130 and 
132. As can be seen in Figures 10 and 11. the bell shaped portion 126 
defines a generally bell shaped internal cavity 136 having an end portion 138 
adjacent the tube 122 and a depending skirt portion 140. As can best be seen 
25 in Figure 11 two slots 141A. 141B extend from the proximal end 120A of the 
hub of the cannula unit through the skirt portion 140. The slots are 
diametrically opposed on either side of the central axis of the cannula as 
defined by the bore 122 of the tube 121. The distal end of each slot 
terminates in an enlarged generally circular opening 142A. 142B. 
30 respectively. 

The body of the cannula is made from moulded flexible nylon and 
the sheath of the cannula is made from polyamide tubing which is 
ultrasonically welded to the body of the cannula. 

Figures 12 to 16 show the catheter unit 150 in more detail. The 
35 catheter unit has a proximal end 150A and a distal end 150B. Starting at the 
proximal end 150A of the catheter the body portion of the catheter defines a 
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luer lock 152. a cylindrical portion .54. .„ annular rib ,56. a generally 
hndncal^Hion ,5. on, which inches opposed conlou J ^ 

.h.„ ih r S " P ' 8 MC °" d a,mula " ib 160 °f a slightly large diameter 

rX el a ""d I' "V" ' C ° niCal P ° rti °" 162 " hfch " = 

« . d , T ! Pr °" USi0 " " Plu « 164 ' * ■«< «=» '« Figures 
end on ? My >° r "° n re "°" *» *• pro* n^ 

66B If C r h r Cr 15 ° A ' ' WO ™ ^i..drica. .1 66A 

166B protrude from the catheter. 

The body of the catheter is polycarbonate. The catheter tube is 

id : ca , ,he,er bodv by cuar m »— * < 

rose, ted two slot 1 70 shown in Figures 12 and 13. 

The procedure for nee of this second embodiment of Ihe present 
"venuon » ,he san , e as thal for , he ^ 

"■I the cannula „„,, and needle unit inserted into a vein The needle is 
>h ■ removed Iron, the cennule „„i, and lhe catheler „ ^ 
w. h the tnterne, shepe of lhe be „ shaped cavi » »■ ' 

s e gtude means for aS s,s„„g in g „i d i„ g lhe silicone catheter ^ ' * 

he : h 6 ; c rr A r de ,vire 80 ,s - sed - s, " ,e " £ 

126A 126B it °" " S ' de Cathele ' h " b <»" a '°'* «- 
1 e oe, sh "h """ "" e " larS '" 8 "" bv P" sh '"« «» - Portions of 
This or 7, 7 °" aPa " a " d '"^ ""° "» "oles 142A , B 
loiirii rf t r °' a "°" ° f " ,e Ca '" Cler h "» *• a"d 
T" "'T*'" °' Ca '" e,er relat - <° *• «»»"'a. in edditiou to 
hete '" 8 r ' tV e " SaSeme "' "' e M ^ 164 o h 
he e T rT - * ~»»— «"» "6 in the c , a . The 

*, o, : ;t: ed ,o " ,e ca ,a a - d ,he ca "- i " a - •» -p- - - 

shaned I™' ' nVen "°" P '° VideS 3 Ca "" ula ">>*=" » specially 

7,0 ey H b ° re Ca ' he,er im ° ' Vei " Wi,h0 "' ,ha " aad ** —8 

b roc 1 " "' a "°" WhiC '' ' 5 "° n " al,V *>» fin. 

ooie catheters into veins. 

the cethlt'l! !° Cki " 8 °" he "' he ' e ' a " d "' e Ca """ !a "»» ,0 ^">«- Prayettts 
cethete, from nroyntg roletiye ,o the can,,,,!, and thus preyents shearing 
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The catheter bore is of a constant diameter from the luer lock to the 
distal end of the catheter and this reduces the risk of blood products clotting 
the catheter bore. 

The locking device on the catheter not only allows rapid attachment 
5 of the catheter to the cannula to produce a firmly locked device that can be 
fixed to the skin of the limb or truck of a person with tape but also provides 
protection from kinking or shearing of the catheter tube, since, inter ilia, 
none of the catheter tubing is exposed. 

The following table shows exemplary dimensions for parts of the 
10 svstem shown in Figures 5 to 16. 



Introducing Needle 


Catheter Tube 


Cannula Sheath 


Outside 
Diameter 


| Internal 
Bore 


Outside 
Diameter 


Internal 

Bore 
Diameter 


Internal 
Diameter 


Outside 
Diameter 


0.600mm 


0.400mm 


French 
Gauge 2 
0.64mm 


0.350mm 


0.700mm 


0.850min 


0.800mm 


0.600mm 


French 
Gauge 3 
0.90mm 


0.600mm 


l.OOOmra 


1.150mm 


1.00mm 


0.800mm 


French 
Gauge 4 
1.19mm 


0.900mm 


1.300mm 


1 450mm 



All the components of the system described above should be 
resistant to gamma sterilisation. 

Although the above embodiments are described in terms of a fine 
15 bore catheter, it will be appreciated that although the invention is 

particularly suited to use with fine bore catheters the invention is also 
applicable to catheters having larger bores and diameters than fine bore 
catheters. 

It will be appreciated by persons skilled in the art that numerous 
20 variations and/or modifications may be made to the invention as shown in 
the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are. therefore, to 
be considered in all respects as illustrative and not restrictive. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS - 

1- A system for introducing a fine bore catheter into a vein including, 

a ca„ lul la unit comprising an elongate tubular sheath, the sheath 
defunng a distal end and a proximal end. the cannula unit further 

b^nri^ end0Sin8 Pr0Xi,nal ^ ° f ^ Sheath ' the — " unl. 

o n STL r e,ve T ,ntroducins need,e for inlroduc,ng the d ^ <» d 

or me sheath of the cannula into a vein: and 

end . K a , Cathe,er UniL C3theter Unit havi "8 a distal e " d and a prox.mal 
catheter tube extending from the body portion to the distal end of the 

u r, * rr n d m that the catheter ti,be - a *» b - 

ube ,„ th t th hl|b Qf the canmila def . nes 

ZZZ 12 T tT d of the catheter tube iiito the « of 

« a ong e eath H I ^ * gU ' ded ^ a » d "»» « 

and e„ 3 U1 ° f tHe Canm,,a iS ada P ted to receive 

and enclose at least a portion of the body of the catheter in a locking 

arrangement which substantially prevents the cathp^r hnA • , 
to the hub of the cannula unit. ' * 
2o 2. A system for introducing a catheter into a vein including- 

a cannula unit comprising an elongate tubular sheath, the sheath 
defunng a d.stal end and a prox.mal end. the cannula unit furthe 

eUCi0S,n8 1116 P,OXnnal ° f Shealh - "» — a -« 

o t o hT; ,Ve mt,0dUCin8 " eedle imr0d " Ci ^ ,he distal -nd 

me snea.h ol (he cannula mlo a vein: and 

end. a body porhon loca.ed a, ,|,e p,oxin„l end of .he ca.heter ,,„« a "d 

" ,ube r" d " ,s tmm b ° dy - - «•« » "i. 

. an d , lraC ' emed "' ' he h " b ° f "' e " " •">" **- 6-de 

30 ~,a e„ "oHi! f l " de "* diS ' al ° f 

lhe pranmal end of .he cannula sheath so that (he ca.he.er tube can be 

Smded „,,o and .hen fed along ft. sl ,ea,|,. and „, , hal lhe hub * 

:,:! ed ?rr and e " close 81 least a por " 6 " ° f ,he b ° d - ° ; * : 

catheter ,„ a lock.ng arrangement which substantially prevents the catheter 
^ body .nov.ng „ hUw l0 Ule „„„ of ^ caimula ^ ■ «■*« 

hub of „ A T dai, " ed "' C ' a "" 1 W da,m 2 "»™erised in .ha, the 
»"b of lhe cannula defines a generally ellipsoid cavi.y or socket and .he 
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portion of the body of the catheter unit which is closest to the distal end of 
the catheter unit defines a generally ellipsoid protrusion or plug which is 
adapted to snap fit into the ellipsoid cavity to secure the catheter to the 
cannula. 

5 4. A system as claimed in any preceding claim characterised in that the 
system includes an introducing needle unit adapted to locate inside the 
cannula sheath for use in inserting the cannula into a vein. 

5. A system as claimed in claim 3 or claim 4 characterised in that the 
hub of the cannula is generally bell shaped and defines a skirt portion and in 

10 that at least one slot extends through the skirt portion from the proximal end 
of the hub towards the distal end of the cannula parallel to the longitudinal 
axis of the hub and in that a stub extends from the ellipsoid portion of the 
catheter body which is adapted to locate in the slot the portion of the main 
body of the catheter is inserted into the hub thereby assisting in guiding the 

15 main body of the catheter into the hub of the cannula and preventing 
rotation of the catheter body relative to the cannula hub. 

6. A system as claimed in claim 5 characterised in that a pair of 
diametrically opposed slots are provided in the skirt of the cannula and a 
pair of corresponding stubs extend from the catheter and in that the width of 

20 the stubs is greater than the width of the slot body so that the slots are 

enlarged as the stubs pass along the slots and in that the distal end of each 
slot is enlarged so that each stub snap fits into the enlarged distal ends of 
each respective slot. 

7. A system as claimed in any preceding claim characterised in that the 
25 bore of the catheter unit is substantially constant from the distal end of the 

catheter to a luer lock the proximal end of the main body of the catheter. 

8. A system as claimed in any preceding claim characterised in that the 
catheter tube is silicone and has an outside diameter of between 0.6mm and 
1.2mm and an internal bore diameter of 0.3mm to 0.8mm. 

30 9. A system as claimed in any preceding claim characterised in that the 
body of the catheter defines a slot which receives adhesive to secure the 
catheter tube to the body of the catheter. 

10. A catheter unit, having a distal end and a proximal end. including a 
body portion located at the proximal end of the catheter unit, and a catheter 
35 tube extending from the body portion to the distal end of the catheter unit 

characterised in that the catheter tube is a fine bore catheter tube and in that 
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at lees, a portion of the body of the catheter is adapted to be received = „ 
enclosed in , he hub of . ,„ , P ° «md end 

n. A cannula unit for use in conjunction with the ca th.t- r . • 
proximal end. the cannula unit further comprising a hub euclosine ,h. 

c thet r h , 3 ,OCkjng arra « l « e '"-t vvhich substantially prevents the 
catheter body „ 10 ving relative to the hub of the cannula unit 
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